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Fig.1 Current situation of the Tianluoshan limestone mine in Hezhou City, Guangxi
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Fig. 2 Geological environment maps of Pinggui district in Hezhou City, Guangxi
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Fig. 3 Plant types distributed in the Tianluoshan limestone mine
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Fig. 4 Ecological problems existing in the Tianluoshan limestone mine
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Table 1 Comparison of treatment technology of high and steep rock slope
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Fig. 5 Ecological restoration technology combination of high and steep rock slope in the Tianluoshan limestone mine
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Table 2 Restoration forms and seed formulations for each region
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Table 3 Cost of repairing core materials for slope
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Fig. 6 Construction process of experimental area
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Fig.7 Ecological restoration process of slope in Tianluoshan limestone mine experimental zone, Hezhou City
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Table 4 Six—month growth height and monthly growth
data of thatch and pig manure beans
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Table 5 Meteorological data for Hezhou City, Guangxi
from March to October 2025

S FHREK EREARK FRHAR HBREAL

Flem  EEem % /em K i/em

3H 0 0 0 0

45 6.3 55 6.3 5.5
5H 14.2 10.5 7.9 5.0
6H 45.2 34.6 31 24.1
7H 75.6 62.3 30.4 27.7
8 H 98.2 85.8 22.6 23.5
9A 118.4 112.4 20.2 26.6
104 156.8 132.6 38.4 20.2

B8 HEBLKEQDHBEFEMERIERKER

Fig. 8 Growth trends of thatch and pig manure beans in

the Tianluoshan limestone (2) test section
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Fig. 9 Ecological restoration technology combination of “suitable seed formula, ecological sticks, netting and hydro-

seeding” is popularized and applied in the Tianluoshan limestone mine
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Application Research on Ecological Restoration Technology of High and Steep
Rock Slope in Limestone Mine
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Abstract: Limestone mining frequently results in the formation of high and steep rock slopes characterized by
poor stability and challenging conditions for vegetation restoration, primarily due to unsustainable or excessive
exploitation practices. The ecological rehabilitation of such mines has consistently posed significant challenges.
Traditional regreening techniques, which often rely on singular approaches, have proven inadequate in
addressing the adverse environmental conditions and the complexities of soil and water conservation.
Consequently, there is substantial practical and applicative value in developing an effective and scalable
comprehensive restoration strategy. The Tianluoshan limestone mine, located in the Pinggui district of Hezhou
City, Guangxi, serves as a pivotal case study within the autonomous region’ s major restoration initiatives,
aimed at addressing the ecological rehabilitation of high and steep rock slopes in limestone mines. To optimize
the outcomes of ecological restoration efforts, the overall slope of the Tianluoshan limestone mine has been
stratified into three distinct regions: A, B and C. The C region has been designated as the initial focus of
research, with findings to be disseminated and implemented based on the results of the study. During the test,
based on the vertical differentiation characteristics of the slope in area C, the area was stratified into three
sections from top to bottom. A comprehensive restoration strategy, comprising “engineering slope protection,
substrate improvement, and vegetation reconstruction” was proposed through an analysis of the geological and
ecological attributes of the test area. Three restoration technologies were evaluated. Considering the unique

geographical context of the mining area, the “ecological rod + hanging net guest soil spray seeding” technology
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was selected. This was further enhanced by incorporating an appropriate seed formula tailored to the geological
conditions of the mining area, resulting in a technical combination of “suitable seed formula + ecological rod +
hanging net guest soil matrix spray seeding.” The findings indicated that this technological combination was
pivotal for comprehensive restoration. The seed formula included common pioneer species for slope ecological
restoration, such as Bermuda grass, Pueraria lobata, ryegrass, and cogongrass, which are characterized by their
tolerance to poor soil, strong stress resistance, and well-developed root systems. The implementation of
ecological rods effectively reduces the runoff velocity on slopes, thereby contributing to sand retention and soil
stabilization. The technology of spray seeding with a hanging net soil matrix involves securing the slope surface
with galvanized iron wire mesh, followed by the application of an enhanced matrix comprising humus, organic
fertilizer, and water-retaining agents. This process establishes stable environmental conditions conducive to
plant growth. The integration of these technologies can rapidly and cost-effectively enhance vegetation coverage
on slopes. Considering the variations in slope gradient and damage severity across the three test sections in the
slope C area, slope classifications of 60°, 71° and 82° were established, along with an assessment of the damage
morphology of the slope surface. This informed the design of differential repair techniques and spray
thicknesses, leading to the development of a technical combination suitable for the ecological restoration of high
and steep rock slopes in limestone mines. Monitoring the growth height of two representative plant species,
thatch and pig feces, over a six-month period revealed that both species exhibited strong adaptability across all
test sections, with continuous increases in growth height observed. The vegetation coverage rate achieved the
anticipated target in the short term, resulting in the formation of a preliminarily stable plant community. The
Pearson correlation coefficient analysis was employed to examine the strong correlation between temperature,
rainfall, and plant growth efficiency, thereby confirming the adaptability of the ecological restoration technology
combination utilized in this study within the limestone region. Given the favorable outcomes of the experiment,
this technological combination is being applied to the ecological restoration of the high and steep rock slopes
throughout the Tianluoshan limestone mine. The findings of this study offer valuable reference and guidance for
the ecological restoration of high-steep rocky slopes with analogous geological conditions.

Key words: limestone mines; high steep rock slope; ecological restoration; suitable combinations of plant

seeds; Guangxi
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